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(Received for Publication 30 November 1995) 
THIS NOTE is intended to clarify certain points of the paper which have proved to be difficult 
to understand. I realized indeed that one of the key lemma of the paper (Lemma 3.3.2) was 
not explained enough and that some formulations could lead to confusions. I will therefore 
give another formulation as well as a more explicit proof. 
Let me first recall the objects under study. Let 0 ~0ut(F,) be an irreducible outer 
automorphism of a free group F, and let G be a topological graph whose fundamental 
group has rank n. A marking on G is an identification of rrl (G, u) with F,, where u is a vertex 
of G. Such a marking is made explicit by choosing a maximal tree T in G and by labelling 
the edges of G - T by a generating set of F,. Obviously, infinitely many markings can be 
defined on a given topological graph. Let us now move to the notion of topological 
representatives of an outer automorphism 0. Let G be a marked graph and f: G + G be 
a continuous simplicial map such that any induced map f#: nl(G,u) + nl(G,u) is an 
automorphism of F, whose class in Out(F,), with respect o the given marking, is @. The 
image, under f, of any edge e E E(G) is an edge path f(e) in the graph G. We assume further 
that all the edge paths f(e) are reduced, i.e. that no cancellations occur in the words defined 
by f(e). If this were not the case then we remove the cancellations by the pulling tight 
operation. There is another operation, called a generalized pulling tight, which has to be 
defined and which, unfortunately, has only been implicit in all the previous works on these 
objects. The operation goes as follows. If f: G + G is such that, at a given vertex u E V(G), 
the images of all the edges starting (resp. ending) at u have a common initial (resp. terminal) 
non-trivial edge path then the generalized pulling tight operation is the transformation of 
the map that removes this common edge path from all these images. This operation is 
a homotopy of the map. We call f: G + G a topological representative of Cp if the map 
satisfies the above properties and does not admit any pulling tight or generalized pulling 
tight. 
A topological representative ofQ contains a great deal of information, some of which are 
not used in practice. This is the case, for instance, of the marking. Indeed, when applying the 
algorithm of Section 2 we only use the marking at the very first step and then we merely 
consider (f, G) as a collection of edge paths, i.e. as a simplicial map. Of course one can keep 
track of the change of the marking during the algorithm. 
The following formulation replaces Lemma 3.3.2 of the paper. 
LEMMA. B?,,(a) is path connected $ for every topological representative (f, G) of a, the 
collapsing of an edge e E E(G) such that i(e) # t(e), cnn be decomposed into a finite evolution 
path. 
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Let (f, G) and (f’, G’) be in a,(O), the goal is to show that one can connect these two 
elements by a sequence of elementary operations which are either evolution paths or the 
collapsing of edges. Let us observe that a collapsing operation, in our context, can be seen 
from at least three different points of view. On the topological graph level the operation is 
obvious. On the marked graph level it requires, at most, a rewriting of the labels of the 
remaining edges (see Ref. [3] of the paper). From the simplicial map point of view it requires 
a little bit more. Indeed, in order to collapse an edge e of the graph G for a map f: G + G, we 
first have to collapse the image f(e) of the edge to one of its extreme vertices, i.e. we have to 
collapse an edge path. This is a homotopy of the map and the algebraic definition is given by 
equation (#) of the paper, it ensures that we get another map in the class on the new graph. 
For two topological representatives (f, G) and (f’, G’) of Q, the respective markings of 
G and G’ define a maximal tree T of G and T’ of G’. Collapsing these maximal trees to 
a vertex defines, after pulling tight and generalized pulling tight, two topological representa- 
tives of CD on two roses: cp :R, + R, and cp’ : Rk + Rr . The markings being induced by those 
of G and G’ respectively. If the two markings on R, and RL are equivalent hen the two maps 
cp and rp’ are the same, up to a renaming of the edges and possibly up to a bounded common 
initial (resp. terminal) edge path. These two possible ambiguities are due to the automor- 
phisms of the graph and to the choices of the vertices on which the maximal trees are 
collapsed. If the two markings are different, then by Lemma 3.1.2 we can transform R, to 
Rk (as marked graphs) by a finite sequence of splitting and collapsing operations. The 
lemma will be proved after the following: 
CLAIM. A splitting operation on a topological representative is an evolution path. 
A splitting operation is a priori defined for graphs and marked graphs but this notion 
extends in a straightforward fashion to topological representatives. Indeed, let us assume 
that a topological representative (f’, G’) admits a collapsing of a pretrivial forest composed 
of a single edge e. This collapsing operation (f’, G’) + (f, G) is thus an evolution path. We 
observe that the inverse operation (f, G) + (f, G’) is obvious to define and is precisely 
a splitting operation. This completes the proof of the claim and of the lemma. 
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